F. STORM Imaging. STORM imaging was carried out on a Ti inverted microscope (Nikon) equipped with a 60× CFI Apo TIRF objective lens, NA 1.49 (Nikon Apochromat). An ASI CRISP autofocus system (ASI Imaging) coupled with a 3D piezo stage (Physik Instruments) was used to lock in the focus during imaging. The maximum 642 nm power (Coherent OBIS) was used followed by activation with 405 nm laser (Coherent OBIS) for Alexa647 stained samples. A custom Labview (National Instruments) program was used to control the switching between the lasers. A homemade dual-viewer was placed in front of an EMCCD camera (Andor iXon3, 10242 pixels) for dual color imaging. A 1.5× tube lens was used to achieve a compound magnification of 90×. We added to the sample an imaging buffer comprised of 50 mM Tris pH 8.0, 10 mM NaCl containing 40 mM D-glucose, 0.5 mg/ml glucose oxidase (Sigma G6125), 40 µg/ml catalase (Sigma C1345), and 150 mM β-mercaptoethanol (Sigma M6250). Single molecule blinking events were collected from a FOV of 256×256 pixels with an integration time of 19 ms for a total of about 10,000 frames. STORM images were analyzed by ThunderSTORM (GitHub thunderstorm) using Wavelet filter (B-spline) for image filtering, approximate localization of molecules by Local Maximum and PSF:integrated Gaussian for subpixel localization of molecules. Lateral drift was corrected by cross-correlation using ThunderSTORM software with 5 bins and magnification 5. H. General Synthetic Methods. Unless otherwise noted, all commercially available reagents were purchased and used without further purification. Dichloromethane (CH 2 Cl 2 ) was refluxed in the presence of CaH 2 prior to use. N,N-Diisopropylethylamine (DIPEA) was distilled under normal pressure and stored in the presence of molecular sieves. Acids 5 and amine 7 were prepared using methods described in references 7 and 8, respectively. 1 H and 13 C NMR spectra were recorded on a Mercury Plus 500 (Varian) or VX500 equipped with Xsens cold probe (Varian) spectrometer in CDCl 3 unless otherwise noted. Chemical shifts are reported in parts per million (ppm) and coupling constants (J) are reported in Hertz (Hz). Coupling patterns are described by abbreviations: s (singlet), d (doublet), t (triplet), m (multiplet). HR-EIS-TOFMS data were obtained on an Agilent 6530 Accurate-Mas Q-TOF LMCS spectrometer.
I. Syntheses of prodrug 1b and IAF probe 1d. The syntheses of 1b and probe 1d were accomplished in 1 or 3 steps from 1a and 1c, respectively, as shown in Scheme 2, Scheme S1 (below) and Scheme S2 (below). The following sections provide an overview of the experimental procedures used for these conversions.
Scheme S1. Synthesis of prodrug 1b.
Dinaphtho[2,3-b:2',3'-d]thiophene-5,7,12,13-tetrayl tetraacetate (1b). A mixture of seriniquinone (1a) (50.0 mg, 0.15 mmol), Zn dust (81.0 mg, 1.23 mmol) and Ac 2 O (2 mL) was brought to reflux. After 2 h, the reaction mixture was cooled to rt and the unreacted Zn dust was filtered and the filtrate was concentrated under reduced pressure. The residue was purified by silica flash chromatography eluting with a gradient of 1:1 hexanes/CH 2 Cl 2 to CH 2 Cl 2 to provide 1b (51.2 mg, 67%). 8, 168.7, 140.2, 137.7, 128.7, 127.2, 126.6, 126.2, 125.6, 122.9, 120.6, 20.8, 20.5 and Ac 2 O (2 mL) was brought to reflux for 2 h. Upon completion, the reaction mixture was cooled to rt and the unreacted Zn dust was filtered and the filtrate was concentrated under reduced pressure. Pure acid 6 (70.6 mg, 65%) was obtained by flash chromatography eluting with a gradient of 1:1 hexanes/CH 2 Cl 2 to 100:1 CH 2 Cl 2 /MeOH. 168.5, 168.4, 168.4, 168.3, 168.2, 168.2, 152.7, 140.7, 140.7, 140.6, 140.4, 138.6, 138.2, S4 138.2, 137.9, 130.7, 130.3, 130.2, 129.7, 129.2, 128.1, 127.6, 127.4, 127.2, 127.1, 127.0, 126.8, 126.8, 126.5, 126.5, 126.4, 126.4, 126.0, 125.9, 125.6, 123.2, 122.8, 122.7, 121.3, 121.0, 120.5, 120.5 
2-(3-((6-(2-(7-(Dimethylamino)-2-oxo-2H-chromen-4-yl)acetamido)hexyl)amino)-3-oxopropyl)-dinaphtho[2,3-b:2',3'-d]thiophene-5,7,12,13-tetrayl tetraacetate and 3-(3-((6-(2-(7-(dimethyl-amino)-2-oxo-2H-chromen-4-yl)acetamido)hexyl)amino)-3-oxopropyl)dinaphtho[2,3-b:2',3'-d]thiophene-5,7,12,13-tetrayl tetraacetate (1c).
Acids 6 (74.0 mg, 0.12 mmol) were dissolved in anhydrous DMF (12 mL). Amine 7 (65.0 mg, 0.15 mmol) was added followed by EtNiPr 2 (0.064 mL, 0.37 mmol) and HATU (61.0 mg, 0.16 mmol) at 0 °C. The reaction was then warmed to rt. After 3 h, the DMF was removed under reduced pressure. Pure probe 1c (32.0 mg, 29%) was obtained by silica gel flash chromatography eluting with a gradient of 100:1 CH 2 Cl 2 /MeOH to 20:1 CH 2 Cl 2 /MeOH). 5, 169.4, 169.3, 169.2, 168.2, 161.4, 156.0, 153.5, 152.1, 143.3, 140.8, 140.6, 138.3, 137.9, 129.4, 129.3, 127.7, 127.5, 127.1, 126.9, 126.6, 126.3, 125.5, 125.4, 123.5, 121.2, 119.2, 110.0, 109.6, 108.8, 98.1, 49.2, 39.3, 39.0, 29.7, 29.5, 26.7, 26.6, 21.3 After stirring at rt for 20 h, the reaction mixture was diluted with EtOAc and washed with satd. NaHCO 3 . The resulting organic layer was dried over Na 2 SO 4 and concentrated. Pure alkyne 3 (1.5 mg, 23 %) was obtained by pTLC using a chamber charged with 3:10 EtOAc/hexanes. 8, 193.7, 156.0, 143.3, 96.4, 81.5, 77.7, 76.0, 74.4, 73.7, 68.1, 55.2, 52.7, 50.9, 49.9, 48.8, 42.8, 42.6, 42.4, 40.3, 35.6, 30.1, 30.0, 25.4, 24.9, 24.1, 22.4, 15.6 194.5, 174.3, 170.0, 162.8, 158.5, 155.8, 153.4, 151.0, 145.5, 142.3, 125.6, 123.7, 109.3, 109.2, 97.4, 96.7, 78.1, 76.9, 75.5, 74.3, 70.1, 67.5, 55.4, 54.5, 52.5, 50.0, 48.9, 48.5, 42.22, 42.16, 42.06, 39.7, 39.2, 38.9, 38.6, 35.4, 29.8, 24.1, 23.5, 23.3, 21.4, 14.6 Figure S1 .
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1 H-NMR (500 MHz) spectra of prodrug 1b in CDCl 3 Figure S2 . Figure S8 . 13 C-NMR (100 MHz) spectra of alkyne 3 in benzene-d 6
